In antifouling screening, the extract of Notopterygium franchetii de Boiss showed obvious activity. Two new phenylpropanoids (1-2) and five known coumarins (3-7) were isolated from the methanol extract of the roots of this species. The structures of the isolated compounds were determined on the basis of spectroscopic analysis. Compounds 1-2 showed definite antifouling activity against larval settlement of Bugula neritina.
Notopterygium franchetii de Boiss, family Umbelliferae, is a traditional Chinese medicine. Its main constituents include essential oils, coumarins, amino acids, and organic acids [1] . Extracts of N. franchetii and some other species of Notopterygium have been reported to possess anti-inflammatory [2] , antibacterial [3] , antivirus [ 4 ] , anti-thrombus [5] , anti-arrhythmia [6] and anti-allergy [7] properties. We have carried out a study of the chemical constituents and their activities on marine fouling resistance, and now report the isolation and structure elucidation of two new phenylpropanoids (1) (2) , together with five known coumarins (3) (4) (5) (6) (7) from the dried roots of N. franchetii, and their antifouling activities against larval settlement of the barnacles Balanus amphitrite and Bugula neritina.
The methanol extract of the roots of the title plant was subjected to column chromatography to give two new phenylpropanoids (1) (2) , and five known coumarins, nodakenetin (3) [8] , notopterol (4) [9] , notoptol (5) [10] , 5-[(2E,5Z)-7-hydroxy-3,7-dimethyl-2,5octadienoxy]psoralen (6) [11] and 5-[(2,5)-epoxy-3-hydroxy-3,7dimethyl-6-octadienoxy]psoralen (7) [11] . The structures were elucidated by NMR, IR and UV spectroscopy and MS.
Compound 1 was isolated as a white amorphous powder with a molecular formula of C 20 H 26 O 5 (calcd. 346.1780) as determined by the [M] + ion at m/z 346.1773 in the HR-EI-MS, together with eight degrees of unsaturation [12] . The IR spectrum showed hydroxyl at 3432 cm -1 and a double bond at 1596 cm -1 , 1516 cm -1 , while the UV spectrum showed absorption maxima at max 193, 217, 235 and 327 nm [13] . The 1 H NMR spectrum (Table 1) indicated that this methoxy group was at C-3ʹ [14] . The correlations of H-β (δ H 7.59) with C-2ʹ (δ C 111.1), C-6ʹ (δ C 124.0) and C-11 (δ C 167.6) indicated that C-β (δ C 145.4) was connected to C-1ʹ (δ C 127.4), and C-α (δ C 116.1) with C-11 (δ C 167.6). Analysis of the NMR data (Tables 1 and 2) of compound 1 revealed nearly identical structural features to those of (-)-bornyl ferulate [15] , except that a methylene at C-5 was replaced by an oxygen-substituted methine, indicating that compound 1 is an analogue of (-)-bornyl ferulate. This was further confirmed by relevant 1 H-1 H COSY and HMBC data. The 1 H-1 H COSY correlations of a proton signal at δ H 3.86 with H-4 (δ H 1.74) and H-6a (δ H 2.41) indicated this hydroxyl group at C-5 (δ C 75.0). The planar structure of compound 1 was, therefore, determined as shown in Figure 1 . 2) indicated that the hydroxymethyl was at C-8 (δ C 68.0). The planar structure of compound 2 was, therefore, determined as shown ( Figure 1 ).
The ROESY correlation of H-2 (δ H 4.00) with H-9 (δ H 1.01) indicated H-2 and H-9 to be -oriented, while H-8 should be -oriented. Thus, the relative configuration of compound 2 was determined as shown in Figure 1 . Compounds 1, 2 and 3-7 were evaluated for their antifouling activity against larval settlement of the barnacles Balanus amphitrite and Bugula neritina. Testing was performed in accordance with the method described by Kawahara [16] . Compounds 1 and 2 had activity against larval settlement of Bugula neritina with an EC 50 value of 25 μg/mL, which indicated that the -OH group of the bornyl moiety had no effect on the larval settlement. The attachment rate of the negative control group was 100%. The test results were read 12 hours after dosing. Specific results are shown in Table 3 .
Experimental

General:
The optical rotation data were measured on a JASCO P-1020 digital polarimeter (Jasco, Tokyo, Japan), UV-Vis spectra on a Shimadzu UV-2401 PC spectrophotometer, IR spectra on a Bruker Marine fouling resistance assay: Activity testing was performed in accordance with the method described by Kawahara [16, 17] . We used the larvae of the barnacles Balanus amphitrite and Bugula neritina as test larva. First, the larvae were cultured to the state of pre-attachment, and then the sample and a certain number of larvae were cultured together. Twelve h later, the number of non-attached and attached larvae was observed and counted under a microscope. Finally, the attachment rate of larvae was calculated. The experiment was conducted by Peiyuan Qian's research group at Hong Kong University of Science and Technology. 
